Golgi localization and phosphorylation of oxysterol binding protein in Niemann-Pick C and U18666A-treated cells.
Oxysterol binding protein (OSBP) translocation between Golgi and vesicular/cytoplasmic compartments is affected by conditions that alter cholesterol and sphingomyelin homeostasis, indicating a role in lipid and sterol regulation in this organelle. In this study, we show that OSBP dissociation from the Golgi apparatus was inhibited when LDL cholesterol efflux from lysosomes was blocked in Niemann-Pick C (NPC) or U18666A [3-beta-[2-(diethylamino)ethoxy]androst-5-en-17-one]-treated fibroblasts. Dissociation of OSBP from the Golgi apparatus in response to LDL was independent of de novo cholesterol biosynthesis. OSBP did not localize with filipin-stained lysosomal cholesterol, and the NPC defect did not alter OSBP expression or phosphorylation. However, OSBP in the Golgi apparatus was progressively dephosphorylated (as assessed by a molecular mass shift on SDS-PAGE) in U18666A-treated fibroblasts or Chinese hamster ovary cells as a result of combined inhibition of LDL cholesterol transport and de novo cholesterol synthesis. In vivo phosphopeptide mapping and mutagenesis of OSBP was used to identify the cholesterol-sensitive phosphorylation sites at serines 381, 384, and 387 that were responsible for the altered mobility on SDS-PAGE. NPC-1 protein-mediated release of LDL-derived cholesterol and de novo biosynthesis regulates OSBP localization and phosphorylation. This indicates that OSBP responds to or senses altered cellular sterol content and transport.